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Analysis of Green Sand Composition Process
applying Cooper-Eaton Model
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. 1. Qualitative description of compaction process showing
fractional volume change of sand with applied pressure:
Region (I) particle rearrangement, region(ll) defor-
mation, region(Ill) fragmentation.
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Table 1. Characteristics of base sand

W Ceramic Chromite Olivine Zircon Silica Silica Silica
Mesh\. mass% sand sand sand sand sand(A) sand(B) sand(C)
30 - 13.3 0.2 - - - 12.3
36 - 20.0 1.4 - 0.8 24 322
50 2.9 7.1 24.1 0.4 14.7 15.8 35.6
70 40.3 4.9 34.2 38.2 41 374 144
100 43.0 2.7 24.6 56.5 27.7 14.1 39
140 12.2 1.5 10.1 4.7 14.1 19.9 1.4
200 1.7 0.4 33 0.1 1.5 7.5 0.1
280 - 0.1 1.4 0.1 0.1 0.2 0.1
pan - - 0.8 - - - -
Ave.dia(um) 208 490 245 208 232 206 429
Shape factor 0.97 0.72 0.53 0.88 0.63 0.66 0.64
Table 2. Property of sand
sand type Ceramic Chromite Olivine Zircon Silica Silica Silica
sand sand sand sand  sand(A) sand(B) sand(C)
Bentonite(wt%) Na type 8%, 10%, 12%
Compactability(%) 35%, 40%, 45%
Density of particle(kg/m”) 2700 4200 3100 4500 2600 2600 2650
Density of Bentonite(kg/m?) 780
Moisture content of green sand (Na type 10%&CB35%) 2.6 2.7 3.1 2.5 2.6 2.3 2.6

Silica sand (A)

Ceramic sand

Chromite sand

Zircon sand

Olivine sand

Silica sand (B)

Silica sand (C)
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Table 3. Coefficients in Cooper-Eaton equation obtained by
non-linear least squre method.

w A€,

a, k, k, r —
Sand type A€
Ceramic sand 054 0.014 1.56 095 073
Chromite sand 0.56  0.015 147 096 0.73
Olivine sand 0.52 0.014 1.48 096 0.69
Zircon sand 050 0.017 1.16 097 0.62
Silica sand(A) 0.51 0.008 190 092 0.76
Silica sand(B) 0.53 0.016 1.58 095 0.72
Silica sand(C) 0.57  0.011 1.88° 094 0.76

*r: correlation coefficient
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Table 4. Morphological properties of base sand.

Sand type Mpl-1 M-l Wil W[
Ceramic sand 4.96 2.75 1.09 2.33
Chromite sand 59 1.10 1.96 1.74
Olivine sand 5.12 0.90 1.70 1.31
Zircon sand 4.95 1.39 143 1.54
Silica sand(A) 5.01 0.85 1.23 0.86
Silica sand(B) 5.28 0.94 1.98 1.52
Silica sand(C) 5.66 0.80 1.78 1.24
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